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I. Basis of the report 



Description, Pages 

^ as originally filed 



Claims, Numbers 
1-17 



received on 13.04.2004 with letter of 13.04.2004 



Drawings, Sheets 

as originally filed 

These elements were available or furnished to this Authority in the following language: . which is: 

□ . the language of a translation furnished for the purposes of the international search (under Rule 23 1 (b)) 

□ the language of publication of the international application (und^r Rule 48.3(b)) 

° RuleSlfin6t%TT'^^^ ''"'^^^^^ °' international preliminary examination (under 

' ^XSSr^^^S^—^-^^ application, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form 

° We^iX;^^^^^^^^^^^^ go beyond the disclosure 

° Sfn??aTeenl1nfeU"^^^ '^""^^^^ ^^^-^ - 'd-«°al to the written sequence 

t. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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Lv\^M,M A^l^K^^^^^ International application No. PCT/NL03/00049 
EXAMINATION REPORT - SEPARATE SHEET , 

Reference is made to the following documents: 

• DATABASE EMBL [Online] 3 March 2000 (2000-03-03) OP DEN CAMP 

HJ.M.: 'PIromyces sp. E2 mRNA for xylose isomerase (xylA gene)' 
Database accession no. AJ249909 XP002201310 

D3: WO 96 24667 A (PRIMALCO LTD .SUOMALAINEN IRMA (Fl); AHO 

SIRPA (US); SAARELAINEN R) 15 August 1996 (1996-08-15) 
HarhangI et al., Arch Microbiol. (2003) 180: 134-141 (cited by the 
Applicant) 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

The subject-matter of claims 1-1 7, which relates to a eukaryotic host cell transformed with 
a xylose isomerase having at least 70% sequence identity with the specific xylose 
Isomerase according to SEQ ID NO: 1 isolated from the fungus Piromyces sp. E2. is 
considered novel and inventive with regard to the cited prior art. ' 
In the prior art. expression of prokaryotic xylose isomerases in S. cerevisiae did not lead 
to active xylose isomerase, or did not lead to sufficient activity at physiological 
temperatures (see e.g. D3, p. 2, § 4; present application, p. 2, 1. 26-p. 3. 1. 8). D3 reports 
the isolation of a eukaryotic isomerase from barley, and suggests that the eukaryotic barley 
enzyme will be more efficiently expressed in yeast than bacterial enzymes, because of the 
genetic similarities between the eukaryotic plant cell from which the enzyme Is derived and 
the eukaryotic yeast cell In which it is expressed (D3, p. 3. § 1). 

The P/romyces xylose Isomerase disclosed in 01 is more closely related to prokaryotic 
xylose isomerases than to eukaryotic xylose Isomerases (D5. post-published document 
cited by the applicant). It could therefore not have been derived from the prior art that the 
xylose isomerase from Piromyces sp. E2 would be expressed in S. cerevisiae and would 
confer to S. cerevisiae the ability to grow on xylose as carbon source. 



Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 1997) 



EPO - DG 1 

PCT/NL03/00049 1 1 3^ Ql^^ 20D4 

Amended Claims 

[94] 



1. A eukaiyotic host cell transformed with a nucleic acid construct comprising a 
nucleotide sequence encoding a xylose isdmerase comprising an amino acid sequence 
5 that has at least 70 % sequence identity with the amino add sequence of SEQ ID NO: 

1, whereby the nucleic acid construct, upon transformation of the host cell, confers to 
Qie host cell the ability to grow on xylose as carbon source. 

2. A transformed host cell according to claim 1, wherein the host cell is a yeast, 
10 preferably a yeast that belongs to one of the genera: Saccharomyces, Khtyveromyces^ 

Candida^ Pichia, SchizosaccharomyceSy Hansenula, KJoeckera, Schwanmomyces^ and 
Yarrowia. 



3. A transformed host cell according to claim 2, wherein the yeast belongs to one of 
IS the species: S, cereviszae, S. bulderi, iSl bametii^ S. exiguus, S. wanan, S, diastaiicuSt 

K. lactis, K, marxianns^ and IC fragilis. 

4. A transfonned host cell according to claim 1, wherein the host cell is a 
filamentous fungus, preferably a filamentous fungus that belongs to one of the genera: 

20 Aspergillus^ Trichoderma, Humicola^ Acremonium^ Fusariian, and Penicillium. 

5. A transformed host cell according to any one of the preceding claims, whereby 
the nucleotide sequence encoding a xylose isomerase is operably linked to a promoter 

. tliat causes sufficient expression of the xylose isomerase in the host cell, to confer to 
25 tiie host cell the ability to isomerise xylose into xylulose. 

6. A transformed host cell according to claim 6, whereby the promoter is insensitive 
to catabolite repression in the host cell. 

30 7. A transformed host cell according to any one of the preceding claims, whereby 
the host cell comprises a genetic modification that result in a characteristic selected 
fironi the group consisting of: 
(a) increase transport of xylose into flie host cell; 



(b) inc^ased xylulose tdnase activity; 

(c) increased flux of the pentose phosphate pathway, 

(d) decreased sensitivity to catabolite tespression; 

(e) increased tolerance to elhanol, osmolality or organic acids; and, 

(f) reduced production of by-products, 

8. A transformed host cell according to claim 7, wherein the genetic modification 
consist of overexpression of endogenous genes, expression of a heterologous genes, or 
a combination thereof, and whereby the gene is selected from the group consisting of a 
gene encoding: a hexose or pentose transporter, an xylulose kinase; an enzyme from the 
pentose phosphate pathway, a glycolytic enzyme, and an ethanologenic en^mes. 

9. A transformed host cell according to claim 7, wherein the genetic modification 
consist of the inactivation of an endogenous genes, whereby the gene is selected from 
the group consisting of a gene encoding a hexose kinase gene, the Saccharomyces 
MTGJ and MIG2 genes and hybridising homologues thereof. 

10. A transformed host cell according to any one of the preceding claims, whereby 
the host cell expresses one or more enzymes that confer to the host cell ttie ability to 
produce lactic acid, acetic acid, succinic acid, amino acids, 1,3-propane-diol, ethylene, 
glycerol, P-kctam antibiotics and cephfiilosporins. 

11. A transformed host cell according to claim 10, whereby the host cell contains a 
genetic modification that results in decreased alcohol dehydrogenase activity. 

12. A process for producing ethanol, whereby the process comprises the steps of: 

(a) fermenting a medium containing a source of xylose with a transformed host cell as 
defined in any one of claims 1-9, whereby the host cell ferments xylose to eflianol, 
and optionally, 

(b) recovery of the ethanol. 
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13. A process according to claim 12, whereby the medium also contains a source of 
glucose. 

14. A process according to claims 12 or 13, whereby the volumetric ethanol 
5 productivity is at least 0,5 g ethanol p^ litre per hour. 

15. A process according to claims any one of clairiis 12 - 14, whereby the efhanol 
yield is at least 50 %, 

10 16. A process for producing a fermentation product selected fiom the group 
consisting of lactic acid, acetic acid, succinic acid, amino acids, 1,3-propane-diol, 
ethylene, glycerol, |3-lactam antibiotics and cephalosporins, whereby the process 
comprises the steps of: 

(a) fermenting a mediimi containing a source of xylose with a transformed host cell as 
15 defined in claims 10 or 11, whereby the host cell ferments :?Q^lose to the 

fermentation product, and optionally, 

(b) recovery of the fermentation product 

17. A process according to claim 16, whereby the medium also contains a source of 
20 glucose. 



